INTRODUCTION
============

Phyllodes tumors (PT) are rare, rapidly growing, fibroepithelial tumors of the breast that account for \< 1% of primary breast neoplasms \[[@B1]\]. They originate from the periductal stroma and are composed of both epithelial and stromal components \[[@B2]\]. The histopathologic spectrum of PT includes classification as benign, borderline, or malignant, designated according to the World Health Organization classification based on the tumor margins, mitotic activity, nuclear pleomorphism, and stromal overgrowth and cellularity \[[@B3]\]. Malignant PT tends to show more local recurrence and metastasis than benign PT, although no tumor behavior predicting metastasis has been verified \[[@B4]\]. The most common sites of distant metastases are the lung and bone via the hematogenous route, while a few studies have reported uncommon cutaneous and soft tissue metastases \[[@B5][@B6]\]. Additionally, only 1%--2% of all scalp tumors are malignant, and metastasis to the scalp occurs predominantly from visceral tumors \[[@B7]\]. To our knowledge, there has been no report of distant scalp metastasis of PT without coexisting metastasis in the brain parenchyma or head and neck region. We herein describe scalp metastasis of malignant PT in a 58-year-old woman and include a review of the literature.

CASE REPORT
===========

A 58-year-old woman was admitted to our hospital for evaluation of a lump in the left breast. The initial outside-hospital mammogram ([Figure 1A](#F1){ref-type="fig"}) revealed a 3.4 × 2.0-cm mass in the upper outer quadrant of the left breast. On ultrasonography of the left breast ([Figure 1B](#F1){ref-type="fig"}), a 3.1 × 2.1 × 2.7-cm irregular hypoechoic mass with lobulated and partially indistinct margins was evident in the upper outer quadrant (2 o\'clock) of the breast. There were no significantly enlarged lymph nodes in the axillae. Ultrasound-guided core-needle biopsy was performed, and the result suggested differential diagnosis of malignant PT, undifferentiated sarcoma, or metaplastic carcinoma. Breast magnetic resonance imaging (MRI) was performed for evaluation of tumor extent. MRI of the left breast ([Figure 1C](#F1){ref-type="fig"}) revealed an approximate 3-cm irregular rim-enhancing mass with a plateau kinetic pattern in the upper outer quadrant of the breast. The patient underwent breast-conserving surgery with negative resection margins. Microscopically, the tumor was characterized by a leaf-like pattern of cystic or cleft-like spaces, lined with epithelium ([Figure 1D](#F1){ref-type="fig"}). The specimen also showed stromal hypercellularity, heterogeneous stromal overgrowth, marked cellular pleomorphism, and a high mitotic count of over 40 per 10 high-power-fields. Immunohistochemical (IHC) staining showed that the tumor cells were estrogen receptor-negative, negative for human epidermal growth factor receptor 2, weakly positive for progesterone receptor (\< 5%), positive for Ki-67 (50%) and bcl-2, weakly positive for p63 (10%) and p53 (\< 1%), and negative for cytokeratin, S-100, epithelial membrane antigen, and CD34; the specimen confirmed the diagnosis of malignant PT.

![Malignant phyllodes tumor of the left breast at the time of initial diagnosis. (A) Craniocaudal view of the mammogram shows an indistinct high-density mass (arrow) in the left outer breast. (B) Ultrasound image shows an irregular hypoechoic mass (arrow) in the upper outer quadrant of the left breast. (C) Axial contrast-enhanced magnetic resonance image shows an irregular rim-enhancing mass (arrow) in the upper outer quadrant of the left breast. (D) Microscopically, the tumor shows a leaf-like pattern of cystic or cleft-like spaces lined with epithelium and abundant stromal cellularity (hematoxylin and eosin stain, ×100).](jbc-23-320-g001){#F1}

At 3 years post-surgery, the patient re-visited our hospital due to a palpable, intermittently painful mass in the scalp. On physical examination, 2 erythematous masses (maximum 1.5 cm) were detected in the right frontal and left parietal scalp ([Figure 2A](#F2){ref-type="fig"}). Incidentally, a 3-cm mass was observed in the right upper lobe of the lung on chest computed tomography (CT) ([Figure 2B](#F2){ref-type="fig"}). The patient underwent skin biopsy and video-assisted thoracic surgery for the lung mass to rule out primary lung malignancy or metastasis of malignant PT of the breast. The pathologic result was concurrent with metastatic malignant PT of the scalp and lung, with histological similarity and IHC correlation to the previously diagnosed malignant PT of the breast. There was no evidence of recurrence or contralateral metastasis in the breast. During the subsequent week, fluorine-18-fluorodeoxyglucose positron emission tomography/CT (^18^F-FDG PET-CT) was performed for systemic evaluation and an approximately 2.4 cm-hypermetabolic mass (SUV~max~ = 17.0) was detected in the left kidney ([Figure 2C](#F2){ref-type="fig"}).

![Metastases presenting as scalp masses 3 years post-surgery. (A) Two approximate 1.5 × 1.5-cm erythematous polypoid masses (arrows) in the right frontal and left parietal scalp are observed. (B) Contrast-enhanced chest CT image shows peripheral rim-enhancing mass (arrowheads) with a central necrotic portion in the apical segment of the right upper lobe. Video-assisted thoracic surgery for the lung mass revealed metastasis of malignant phyllodes tumor of the breast. ^18^F-FDG PET-CT was performed for systemic evaluation. (C) Maximum intensity projection reconstruction of a PET image shows additional avid FDG uptake in the left kidney (arrow); no detectable tumoral uptake in other organs is observed.\
CT = computed tomography; ^18^F = fluorine-18; FDG = fluorodeoxyglucose; PET = positron emission tomography.](jbc-23-320-g002){#F2}

Four cycles of adriamycin (60 mg/m^2^) and cyclophosphamide (500 mg/m^2^) chemotherapy were administered, and the renal mass decreased in size. However, the scalp masses increased in size (maximum 5.6 cm, [Figure 3A](#F3){ref-type="fig"}) without bony destruction. There was no other mass in the head and neck area on the initial CT for inclusion in the radiotherapy planning for the scalp mass ([Figure 3B](#F3){ref-type="fig"}). After 10 rounds of radiotherapy (400 cGy), the masses were resected with a 1.5-cm safety margin. Microscopically, the specimen showed spindle-cell proliferation with abundant mitoses and nuclear pleomorphism involving the dermal and subcutaneous tissues, and the diagnosis of metastatic PT was rendered.

![Widespread metastases of malignant phyllodes tumor. (A, B) A non-enhanced brain CT image for radiotherapy-planning shows increased size of the masses in the scalp. No abnormal mass lesion is observed in the left preauricular or parotid region (arrow in B). Eight months later, a rapid growing mass in the left preauricular area was noted. (C) Contrast-enhanced CT shows a heterogeneously enhancing mass (arrow in C) in the left parotid gland, with angioinvasion of the left external carotid artery and venous branches (not shown). (D) Maximum intensity projection reconstruction of a positron emission tomography image shows multifocal metastases in the left thoracic wall, left kidney, left lung and subphrenic space, left parotid gland, lymph nodes, and bones.\
CT = computed tomography.](jbc-23-320-g003){#F3}

There was no evidence of recurrence during the first 5 months post-treatment; however, the patient complained of a new erythematous papule of the scalp, and the skin biopsy result was confirmed as recurrent metastatic PT. The patient refused additional chemotherapy. After 3 months, a rapidly growing, heterogeneously enhanced mass in the left parotid gland with angioinvasion of the left external carotid artery and venous branches with accompanying tumoral thrombi was noted on CT ([Figure 3C](#F3){ref-type="fig"}). Additionally, PET-CT showed multifocal progression of metastases to the left thoracic wall, left kidney, left lung and subphrenic space, and skeletal system, including the left femur and ribs ([Figure 3D](#F3){ref-type="fig"}). The patient underwent an additional 4 cycles of palliative systemic chemotherapy and radiotherapy for the parotid mass; however, the patient showed progressive disease and passed away 16 months after the initial diagnosis of distant metastases.

DISCUSSION
==========

PT contains both epithelial and stromal components, and typically shows leaf-like structures characterized by cleft-like spaces lined with bland epithelium. PT is classified into benign, borderline, or malignant type based on an assessment of the tumor margins, mitotic activity, nuclear pleomorphism, and stromal overgrowth and cellularity. The majority (60%--75%) of PT are benign \[[@B3]\]. Stromal components are mainly related to metastasis or sarcomatous differentiation, while carcinomatous differentiation rarely arises from the epithelial component \[[@B8][@B9]\].

Local recurrence can occur in all categories of PT; however, inadequate resection margins are known to be significantly related to failure of local tumor control \[[@B10]\]. Therefore, the standard management of PT has traditionally included wide excision, generally with at least 10-mm margins. Meanwhile, the risk of metastasis is not commonly associated with surgical extent but with initial malignant potential of PT. Additionally, metastasis can appear without coexisting local recurrence \[[@B11][@B12]\]. Overall, the distant metastasis rate of PT is variable, ranging from 1.7%--27%, while the average rate of metastasis of benign PT is only 0.4% \[[@B6]\]. Chen et al. \[[@B13]\] reported that stromal cellularity, stromal overgrowth, stromal atypia, mitotic activity, tumor margin, and heterologous stromal elements were significantly correlated with metastasis of PT. In this case, the large size of the initial tumor, high stromal cellularity, severe nuclear pleomorphism, and mitotic count over 40 per 10 high-power-fields could have led to distant metastasis and a poor patient prognosis.

Metastasis occurs mostly through the hematogenous rather than lymphogenous route. The lung and skeleton are reported to be the 2 most common sites of distant metastasis of PT, but almost all other organs can be affected \[[@B6]\]. There are few reported cases of cutaneous and soft tissue metastases of PT because most subtypes of breast cancer with cutaneous metastases have been epithelial tumors, while the stromal component plays a significant role in metastasis of PT \[[@B5]\]. Additionally, cases of scalp metastasis without involvement of other proximal soft tissues or organs, which have been proven by surgical excision, are rarely reported. Ganesh et al. \[[@B14]\] reported a series of cases of metastatic PT, and one of their patients showed extensive brain and scalp metastases after lung metastases. However, our patient showed lung and scalp metastases without simultaneous brain parenchymal metastasis or local tumor recurrence. Additionally, unusual late onset left parotid gland metastasis with accompanying tumoral thrombi in the extracranial vessels was observed.

Wide local excision is considered as the standard initial treatment for PT, including malignant PT. Routine axillary lymph node dissection is not recommended, and the role of adjuvant radiotherapy or chemotherapy for the treatment of PT remains uncertain \[[@B13]\]. Once metastasis develops, prognosis is poor. For treatment of metastatic PT, multimodal therapy has been used. Standard chemotherapy has a limited role and is administered for palliation \[[@B15]\]. Various chemotherapeutic agents, such as ifosfamide, cyclophosphamide, cisplatin, doxorubicin, or etoposide, have been used for systemic therapy based on management of a soft tissue sarcoma \[[@B14][@B15]\]. In this case, both excision and radiotherapy after systemic chemotherapy showed poor local tumor control of scalp metastasis, and metastases in multiple organs developed despite the chemotherapy.

In summary, we report a case of distant scalp metastasis originating from primary malignant PT of the breast in the early stages of metastasis. Although the occurrence of distant metastasis in PT is rare and cutaneous metastasis is infrequent, it could be a differential diagnosis in the evaluation of a skin lesion in a patient with underlying malignant PT.
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